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HOACHUTEJIBHAS 3AIIMCKA

[MporpaMma Mo XMMHUHM Ha YpOBHE cpegHero olmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepansHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obOpasoBanmu B Poccuiickoit ®Deneparumy,
TpeOOBaHMIA K pe3ylibTaTaM OCBOCHHS (elnepaabHOi 00pa3oBaTenbHONH MPOrpaMMBbl CPETHETO OO0IIero
obpazoBanusa (POIlI COO), npencrasieHHBIX B DenepaqbHOM TOCYJapCTBEHHOM 00pPa30BaTEIbHOM
crannapre COO, ¢ yuérom KoHrenimu npernoiaBaius yaeOHOro npeamera « XuMus» B 00pa3oBaTelIbHBIX
opraam3anusax Poccuiickoii Denepannu, peaqu3yrIIdX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TI0JIOXKeHUM «CTparerun pa3Butus Bocrutanus B Poccuiickoit @enepanuu Ha nepuoj g0 2025
rona» (Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TMOJXONIOB K pa3pabOTKe NpOrpaMMbl MO XHMHH, K ONpEIeNICHHIO OOLIeH cTpaTerdu
00yYCHIS, BOCIIUTAHHS M PAa3BUTHS O0YUAIOIINXCS CPEICTBAMH YIeOHOTO TIpeaMeTa « Xumust»y mst 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIENTyanbHble monoxenns PI'OC COO o
B3aUMOOOYCIIOBICHHOCTH LEJNeH, COACp)KaHMsS, pPE3yAbTaToB OOydeHHss M TpeOOBaHHH K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, MONYyYaeMOe BBITYCKHUKAaMH 00Ie00pa3oBaTelbHOH OpraHu3allni,
SBIISIETCS HEOTHEMJIEMOH YacThio X 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPILIAIONIIM 3TANlOM pealn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX IICHHOCTEW, MPUCYIINX MENOCTHON CHCTeMe
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB MPHUPOJIBI, (popMHpOBaHUS
MHUPOBO33pPEHUSI U OOLIeH KyAbTYphl YENOBEKa, a TakKe IKOJOTMYeCKH O0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U IPUPOJTHOM cpefie. PeannsyeTcs xuMuieckoe o0pazoBaHue 00y4YaroIuXcsl Ha YpOBHE
CpemHero o0miero o0pa3oBaHUs CpeACTBaMU y4eOHOTO mpeaMeTa « XUMHS», COepKaHue U MMOCTPOCHUE
KOTOPOT'O OMpeZeNieHbl B MPOrpaMMe MO XMUMHH C YYETOM CHENU(pUKHA HAYKW XUMHH, € 3HAYCHHS B
MIO3HAHUH MTPUPOABI B MaTepPHAIbHOM KU3HHU O0IIECTBA, a TAKXKE ¢ YYETOM OOLIMX 1ejel U MPUHLUIIOB,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeAHero odmero oOpaszoBanusi B Poccuiickoit
®denepaliv.

XuMHUS KaKk DJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK WIpaeT o0coOylo poib B COBpEMEHHOU
UBWIM3AIMKA, B CO3JaHUM HOBOW 0a3bl MarTepualibHOW KyinbTypbl. OHa BHOCHT CBOW BKIaJ B
¢opMupOBaHNE PAMOHAIHFHOTO HAYYHOTO MBIIUICHUS, B CO3/JaHHE IEJIOCTHOTO MpEACTaBIeHUS 00
OKpYXKAOIIEM MHUpPE KaK O €MHCTBE MPHPOABI M YeJOBEKa, KOTOpoe GOPMUPYETCS B XUMHH Ha OCHOBE
MOHUMAaHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIETO0 MUPA, OCO3HAHHS B3aHMMOCBSI3H MEXKIY CTPOCHHUEM
BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH OOJIACTSIMU ITPUMEHEHUSI.

TecHO B3aUMOACUCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUSI CTajla HEOThEMIJIEMOH 4acThIO
MUPOBOH KYJIBTYPbI, HCOOXOAMMBIM YCIOBHEM YCIICHIHOTO TPYJa W JKU3HH KAKIOTr0o 4iieHa OOIIecTBa.
CoBpeMeHHas: XUMHsI KaK HayKa CO3UIaTeNbHast, KaKk HayKa BRICOKMX TEXHOJIOTHI HalpaBiieHa Ha pellIeHue
I00aNBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, YHEPreTUUECKON, MUIIEBOM,
9KOJIOTHUYECKOH 0€30MacHOCTH U OXPaHbI 30POBBSI.

B cootBeTcTBHM ¢ OOIIUMH HENSMH U MIPUHIHUIIAMEI CPEIHET0 00LIero 00pa3oBaHUs CONEpKaHNE
npeameTa «Xumus» (10—11 kmaccsl, 6a30BBI yPOBEHb W3YYEHUS) OPHEHTHPOBAHO MTPEHMYIIIECTBEHHO Ha
OOIIeKyTBTYPHYIO TMMOATOTOBKY OOYUYAIOUINXCs, HEOOXOAMMYIO UM ISl BEIPAOOTKH MHPOBO33PEHUYECKIX
OpPHECHTHPOB, YCIICIIHOTO BKIIOYEHUS B >KU3HB COLMYMa, MPOAOJDKEHUS OOpa30OBaHUS B Pa3IUUHBIX
001acTsIX, HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMHUEH.

CocTaBigomuMu npeaMera «XUMEsD SBISIOTCS 0a30BbIe Kypchl — «OpraHuueckas XUMES» U
«O01mas 1 HeopraHuveckasr XUMHUsD), OCHOBHBIM KOMITOHEHTOM COJIEPKaHHSI KOTOPBIX SIBIISTFOTCSI OCHOBBI
0a30Boii HAYKH: cUCTeMa 3HaHUM N0 HEOPraHUUECKOW XUMHH (C BKIIIOUCHUEM 3HAHUH U3 O0LLIEeH XUMUH) U
opranuyeckoi xumun. GopMuUpoBaHe TaHHONW CUCTEMBI 3HAHUH MPH U3yYSHHUH MPEeIMeTa 00eCTIeunBaeT
BO3MOKHOCTH PACCMOTPEHHS BCET0 MHOT000pa3Hs BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB M TEOPUH
XUMUH.

CrtpykTrypa comepkanus KypcoB — «OpraHudeckas xumus» u «O01mas 1 HeopraHudecKasi XUMUSD)
chopMupoBaHa B IIporpaMMe 0 XUMHH Ha OCHOBE CHCTEMHOTO ITOIX0/1a K U3YYEeHHUI0 Y1eOHOT0 MaTeprala
U O0YCIIOBJIEHa WCTOPUYECKHM OOOCHOBAaHHBIM Pa3BUTHEM 3HAHWK Ha OMpPEACTNEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHHYecKoil XMMHUHU BEIIEeCTBa PacCMaTpHUBAIOTCA Ha YpOBHE KiIacCHYECKOH
TEOPUHU CTPOCHHS OPTaHMYECKHUX COCIMHEHHH, a TaKkKe Ha YPOBHE CTEPEOXUMHUUYECKHX W BIEKTPOHHBIX
TIPEJICTaBICHUH O CTpOeHUH BemecTB. CBeieHus 00 M3y9aeMbIX B KypCe BEeIIeCTBaxX AAOTCA B Pa3BUTHH —
OT YTJICBOJIOPOJIOB JIO CJIOKHBIX OMOJIOTMYECKU aKTHUBHBIX COSAMHEHUN. B Kypce opraHuveckodl XuMuu



MOJIYJaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs IMEPBOHAYATLHBIC
MPEJICTABJICHUS] O XUMHUYECKOH CBsI3H, KIacCU(UKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTU CBONCTB
BEIICCTB OT UX CTPOCHMUS, O XUMHUCCKOHN PEaKIiu.

Ilo HOBBIM yTIIOM 3peHHs B IpeaMeTe «XUMUs» 0a30BOT0 YPOBHS pacCMaTpPHUBAETCS M3YYECHHBIH
Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs TEOPETHUECKHI MaTepHan U (aKTOIOTHUECKHE CBEICHUS O
BEIIECTBAX M XUMHYCECKOHN peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeoOpraHMYeCKask XUMUSD»
0o0yJammmMcss NPeAOCTABISIETCS BO3MOXHOCTH OCO3HATH 3HAYEHHE IEPHOAMYECKOro 3aKoHa C
O0IIETEOPETHUECKUX M METOIOJIOTHYECKHX MO3HIIUH, TTyOKe MOHSATh UCTOPUIECKOE U3MEHEHHE (YHKITHIA
9TOTO 3aKOHA — OT 0000MIAoNIeH 10 OOBSICHSIONIECH U MPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMH O BaKHEHIIMX BEIIECTBAaX, WX COCTaBe, CTPOSHHH, CBOWCTBaX U
MPUMEHEHUHN, a TaKKe O XUMHYECKHX pEaKIUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
Jononusiercs: B Kypcax 10 u 11 kaccoB afieMEeHTaMU COACPKaHUsl, UMEIOIIUMHE KYJIbTYPOJIOTHUSCKUHA
NPUKIIaTHON XapakTep. DTU 3HaHUsSI CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3H XUMHH C JPYTUMH HAyKaMH,
PacKpeIBAlOT €€ poNib B TMO3HABATENBFHOW M TPAKTUYECKOW NEATENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCTIMTAHUIO YBKEHHS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH U PAKTUIECKHUX MPUIOKESHUN XHMUH,
MOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOINECTBEHHO W JIMYHOCTHO 3HAYUMBIX HpoOIeMax,
CBSI3aHHBIX C XUMUEH, KPUTHYECKU OCMBICIIMBATh HH(POPMAIIUIO ¥ IPUMEHSTH €€ JIIsl IOTIOJIHEHUS 3HAHUH,
pelIeHus] MHTEIUIEKTYaIbHBIX U IKCIIEPUMEHTAIBHBIX HCCIIeIOBaTeIbCKUX 3a1ad. B memoM copeprkanue
ydeOHOTO mpenmera «XWMHS» [AaHHOTO YPOBHS W3Y4YEHHS OpPUEHTHPOBAHO Ha (OpMHpOBaHHE Y
00y4aroIIMXCs MHPOBO33PEHYECKOH OCHOBBI [UIsi TOHMMaHUS (UIOCOPCKUX WUAeH, TakuX Kak:
MaTepHaJbHOE €IUHCTBO HEOPTaHNYECKOTO M OPraHWYeCKOro MHUpa, 0OYCIOBICHHOCTh CBOWCTB BEILECTB
HUX COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTh INPUPOIHBIX SBJIECHUN IYTEM SKCIIEPUMEHTA U PELICHUSA
HpOTI/IBOpeT-II/Iﬁ MECXKAY HOBBIMU (1)aKTaMI/I 1 TCOPETUICCKUMHU NMPEANTOCHIIIKaAMU, OCO3HAHNUEC POJIM XUMUU B
PEIIEHUH SKOJIIOTUYECKHUX MPOOJIeM, a TakKe MpoOsieM cOepeKeHHs] YHEPTeTUIECKIX PECYPCOB, CHIPHS,
CO3/IaHUS HOBBIX TEXHOJIOTUH M MaTepHaJOB.

B nmane peuicHuda 3aa4 BOCIIMTAaHUWA, pa3BUTHUA U COLMATIM3alNU o6yqafoumxc;1 IIPUHATHIC
HpOI‘paMMOI\/'I nmo XuUMHUHM MOAXOABI K OHNPEACICHUIO COACPKAHUA UW IOCTPOCHUA TIPEAMETA
MpeyCMaTpUBArOT (OPMHUPOBAHIE YHUBEPCATHHBIX YIEOHBIX JeHCTBUN, MMEIOIINX 0a30BOE 3HAUCHHE JITIS
pPasITUYHBIX BUIOB JAEATEILHOCTH: PEIICHUS IMpoOjeM, TOWCKa, aHaim3a M o0paboTku wWHQOpMaIuy,
HCOOXOAMMBIX JUIS TPHOOPETCHHS ONbITa MPAKTUYECKOH M HCCICIOBATCIbCKOW JIEATEILHOCTH,
3aHUMAIOIIEH BAKHOE MECTO B IIO3HAHUU XUMHH.

B mpakTtuke mpernonaBaHus XMMHU Kak Ha ypOBHE OCHOBHOTO OOIIeT0 OOpa3oBaHUs, Tak W Ha
YPOBHE cpelHero o0Iero o0pa3oBaHUs, TPU ONPEIENICHHN COJEPKATEIbHOW XapaKTEePUCTUKU IeNed
W3YyYeHUs TpeIMeTa HaIlpaBIICHUEM TIEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIUOHHO TIPU3HAETCH
(hopMupoBaHHE OCHOB XMMHUYECKOH HAYKHA KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHIECKOM
JACATCIIBHOCTH Y€JIOBC€KAa M KaK OJHOI'O M3 KOMIIOHCHTOB MHpOBOI;'I KYJIBTYPBI. C MeTOI[PI‘IeCKOﬁ TOYKH
3pEeHUS TAKOW MOJXO0/1 K ONPEJAECIECHUIO LEJIEH N3yUeHUs IPEAMETA ABJISIETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pPEHHsI TJIABHBIMH IIENISIMU HM3YYEHHUs mpeaMera «XuMush» Ha 0a30BOM
yposae (10 —11 xi1.) sBRSIOTCA:

(hopMUpOBaHUE CHCTEMBI XMMHUYECKUX 3HAHWN KaK BAXKHEHIEH COCTABIIAIONICH €CTECTBEHHO-HAYYHOH
KapTHHbI MHpa, B OCHOBC KOTOpOﬁ JIC)KAT KIIFOUYCBBIC ITOHATHS, q)YHIIaMCHTa.HI)HBIe 3aKOHBI U TCOPUH
XVMHH, OCBOCHUE S3bIKa HAyKH, YCBOCHHE M IIOHHUMAaHHE CYIIHOCTH JOCTYIMHBIX OO0OOIeHNH
MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHEH UX Pa3BUTHS U CTAHOBIICHHS,
(hopMupOBaHWE W pPa3BUTUE MPEICTABICHUH O HAyYHBIX METOJAX TO3HAHUS BEIIECTB U XUMHUECKUX
peaxiuii, HeoOXOIMMBIX JUIA TMTPHOOpPETEeHUS YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX
SIBJIEHUA, IMEIOIIIUX MECTO B MIPUPO/IE, B MPAKTUUECKON 1 MTOBCEIHEBHOMN KU3HMU;

pa3BuTUC YMCHI/Iﬁ H CI0CO00B JACATCIBHOCTH, CBA3aHHBIX C HaGJIIOZIeHI/IeM 1 O0OBSICHEHHEM XHUMHUYECKOTO
SKCIIEPUMEHTA, COOIIOICHUEM TTPaBUII OE30MacHOTO 0OpaIlleHUs C BEIIECTBAMH.

Hapsny ¢ aTum, copeprkarenpHas XapakTepUCTHKA IeNIel U 3a/1a4 U3ydeHHs IIpeIMeTa B IporpaMmme
M0 XMMHHU YTOYHCHA U CKOPPECKTUPOBAaHA B COOTBETCTBUH C HOBBIMU NIPUOPUTETAMH B CUCTEME CPECAHETO
o0miero obpasoBanus. CerojHs B MPENOJaBaHUU XUMHH B OOJIBIICH CTENEHU OTHAETCS MPEAIOYTCHUS
MPAKTHYECKOW KOMITOHEHTE CONEpKaHUs OOy4YeHWs, OPHEHTHPOBAHHOW Ha MOJTOTOBKY BBITYCKHHKA
001eo0pazoBaTeILHON  OpPraHM3AIMK, BIAACIONET0 He HabopoM 3HaHWH, a (YHKIHOHAIBHOU
T'paMOTHOCTBIO, TO €CTb cnocobamMu u YMCHUSAMU AKTUBHOTO IMOJTYUCHUA 3HAaHUN U MNPpUMCHCHHA HX B
peaﬂbHOﬁ JKU3HU [JIA pEIICHUS NPAKTUYCCKUX 3a1a4.

B cBsi31 ¢ 5THUM TIpH M3yUeHUH NpeaMeTa « XM TOMHHHAPYIOIee 3HaYeHIE TPHOOPETAIOT TaKne
[eNH 1 33a9H, KaK:



amanTanus oOyYaloNMXcs K YCIOBUSIM JMHAMWYHO PAa3BHBAIONIETOCS MHpa, (OpPMUPOBAHHE
MHTEUICKTYaIbHO ~ pa3BUTOM  JHMYHOCTH, TOTOBOM K  C€amMoOOpa3OBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITETIbHOMY MTPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaLUsX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMCHCHUEM

dbopmupoBaHre y OOYYAIOMIMXCS KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIMN), WMEIOITHX
YHHUBEPCAIbHOE 3HAUYCHHE TSl Pa3IUUHBIX BUIOB NESITEIBHOCTH: PELICHUS MPOOeM, TIOMCKaA, aHAIN3a U
00paboTKu MH(pOpPMALKHU, HEOOXOOUMBIX IS MPUOOPETEHMs OIbITa NESITEIBHOCTH, KOTOpas 3aHUMaeT
B2)XHOE MECTO B IO3HAHUM XHMHUH, & TAKXKE JUI1 OICHKH C TIO3WIMHA 3KOJIOTHYECKOW Oe30MacHOCTH
XapaxTepa BIHUSIHUS BEIIECTB U XUMHUYECKHUX MTPOIIECCOB HA OPTaHM3M YeJIOBeKa U MPUPOTHYIO CPENY;

pasBUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEIJICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSATENLHO MPUOOPETAaTh HOBBIC 3HAHHSI TI0 XMMHUU B COOTBETCTBUU C
KN3HCHHBIMU HOTpe6HOCT$1MI/I, HCIIOJIb30BaTh COBPCMCHHBIC I/IH(l)OpMaHI/IOHHI)Ie TECXHOJIOTHUH AJId ITOHCKA
W aHanu3a yueOHOH M Hay49HO-TIOMYyJSpHON HH(OpMAIIM XUMHUYECKOTO COIEPIKAHHUS;

dbopMHpOBaHMEe ¥ Pa3BUTHE y OOYYAIONIMXCS ACCOIMATHBHOTO W JIOTMYECKOTO MBIILICHUS,
HaOIIOAaTeTLHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHUH U IPOBEACHUN XUMHUYECKOTO SKCIIEPHUMEHTA;

BOCIIUTaHUE y OOyyaromuxcs yOeKOEHHOCTH B T'YMaHHCTHYECKOW HANpaBIIEHHOCTH XHMUH, €€
B2)XHOW pOJM B PEIICHUH TIOOANBHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOJIONONIB30BaHUS, TIOTIOTHEHUS
JHEPreTHYECKMX PECYpCOB W COXpPAHEHWs] IPHUPOJAHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
0epe’KHOrO OTHOILIEHHS K IPUPOJE U CBOEMY 3II0POBBIO, a TaKKe MPHOOPETEHHS OIBITA WCIOIb30BAHUS
MOJTYYEHHBIX 3HAHUM IUIS MPHHATHS TPaMOTHBIX PEIIEHUH B CUTyalUsX, CBA3aHHBIX C XMMHUYECKUMH
SIBJICHUSIMU.

B y4eOHOM TaHe cpenHero o0mero o0pa3oBaHus MpeaMeT «XUMHUs» 0a30BOTO YPOBHSI BXOJUT B
COCTaB MpeaMeTHOU 00acT «EcTeCcTBEeHHO-HAYYHBIC TIPEAMETHI.

OO01miee yKMcao 4acoB, OTBEJASHHBIX JIJISl M3YYCHHSI XUMHH, HAa 0a30BOM ypPOBHE CPEIHEro OOILIero
oOpa3zoBanus, coctaBiaeT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Hepenio), B 11 kiacce — 34 yaca (1 gac
B HEJIENIO).

COILEP KXAHUE OBYUEHUSA
10 KJIACC
OPT'AHUYECKASA XUMMUS

TeopeTuyeckue 0OCHOBbI OPraHUYECKO XMMHU

[IpenmeT opraHWYecKOW XUMHH: €€ BO3SHHKHOBEHHUE, Pa3BUTHC W 3HAYCHUE B MOJYUYCHUU HOBBIX
BEILECTB U MaTepHasioB. Teopusi CTpOeHUs OpraHudyeckux coenuHeHuit A. M. byrnepoBa, e€ OCHOBHBIE
nonokeHus. CTpyKTypHBIE (hOpPMYIIBI OPraHWYECKHX BellecTB. [ oMororus, nzomepus. XuMHYECKas CBSI3b
B OPraHUYECKUX COCTUHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[Ipencraienne o Kilaccu(UKAMKM OPTraHUYECKHX BellecTB. HoMeHKIaTtypa OpraHu4ecKux
COCMHEeHMI (CHCTeMaTHUYeCKas) W TPHUBHAJIbHBbIC HA3BAaHUS BAKHEHIINX TMpEICTaBUTENEH KIIacCOB
OpPraHUYECKUX BEIIECTB.

DKCIIepUMEHTAIbHBIC METO bl U3YUEHUS BEILICCTB U UX MPEBPAIICHHIA: 03HAKOMJICHHE C 00pa3liaMu
OpPTraHUYECKUX BEIIECTB U MaTepHaIaMH Ha UX OCHOBE, MOJICTUPOBAHNE MOJICKYJI OPTaHUYECKUX BEIIECTB,
HAOIIOJICHNE W OMHCaHUe IEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIIEHUIO OpPTraHMYECKUX BEIIECTB NpPHU
HarpeBaHuH (TJIaBJICHHE, OOYTIIMBaHUE W TOPCHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE MPEICTaBUTEIN
AIKaHOB: (PU3NYECKHE U XUMUIECKHE CBOMCTBA (pEaKIIuy 3aMeIIeHNs U TOPEHIS ), HAaX0XKIEHUE B IIPHPO/IE,
MOJIYICHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUH pAn. OTWIEH U MNPONWICH — MpOCTeHIIne
MPEJCTABUTENIN  alIKCHOB: (M3WUYECKHMEe W XUMUYECKHE CBOWCTBA (peakuu THIPUPOBAHMUS,
TaJIOTCHUPOBAHUS, THAPATAIINHN, OKHCICHUS U TTOJMMEPHU3alliN ), TIOTyUCHUE U IPUMCHCHHUE.

Anxanuensl: Oyraguen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKUE CBOWCTBA
(peakuus nomumepu3anun). [lomydeHrne CHHTETHYECKOTO KaydyKa ¥ PE3UHBL.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHUECKHH PsAJ. AUETWIEH — MpOCTEHIIMIA
MPEJICTABUTENh AJIKHHOB: COCTaB, CTPOCHUE, (U3MYECKHE M XUMHUYECKHE CBOHCTBa (peakiuu
TUAPUPOBAHUS, TAIOTEHUPOBAHYS, THIPATAIIUHN, TOPEHHS ), TIOTYICHHE U IPUMEHEHNE.

Apenbl. beHzom: cocraB, cTpoeHme, (QU3NUECKHME W XHMHYECKHE CBOWCTBA (peakimuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS ), IOJIyUECHUE U PUMEHEHUE. T01y01: cocmaeg, cmpoeHue, usuieckue u
Xumudeckue C80UCMBA (pearkyuy 2an02eHUpOSanus U HUMPOBAHUs), NOJYYeHUe U NpuUMeHeHue.



TokcuuHoCTh apeHoB. ['eHeTHUecKas CBsI3b MEXAY YIIeBOAOPOAAMH, NPUHAIUIEKAIIMMU K Pa3IMYHBIM
KJiaccam.

[MpupoaHbIe HCTOYHUKHU YTIEBOAOPO10B. [IprpoaHbIii a3 1 monyTHbIe HeTsaHbIC ra3sl. HedTh 1 eé
npoucxoxaeHne. CriocoOsl epepaboTkn HeYTH: MEPEroHKa, KPEKUHT (TEPMHUUECKHMA, KaTATUTHUECKHA),
nupoinu3. IIponykrel nepepaboTku HeGTH, UX NMPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
Yrojib ¥ IPOLYKTHI €ro nepepaboTKH.

OKclepuMEHTANbHBIE METObI U3YUSHHS BEILIECTB U MX TPEBPAIICHHI: 03HAKOMIICHHE ¢ 00pa3naMu
TUIACTMACcC, KaydyKOB M pe3uHbl, Koiutekunu «Hedtb» m «Yroap», MoaenupoBaHHE MOJEKYI
YIJIEBOOPOJOB U TalOT€HONPOU3BOJAHBIX, MPOBEACHUE NPAKTHYECKOH paboThl: MOJydeHHE 3TWIEHAa U
M3y4YEHHE €r0 CBOUCTB.

PacuérHsie 3anaun.

Boruncnenus mo ypaBHEHHMIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJINYECTBA HMCXOAHOTO
BEIIECTBA WMJIM MPOAYKTa PEAKIHH 10 HU3BECTHBIM Macce, 00bEMyY, KOJHYECTBY OIHOTO W3 HCXOTHBIX
BEIIIECTB WJIM MPOAYKTOB PEAKIINH).

Kuciopoacoaepsxanue oprannyeckue coenHeHNs

IIpenenbHbIE OAHOATOMHBIE CHUPTHI. METaHON W 3TAHOJN: CTPOEHHE, (PU3UUECKUE M XUMHUYECKHE
CBOMcTBa (peakIMy C AaKkTUBHBIMH MeETaJJIlaMH, TaJOr€HOBOJOPOJaMH, TOpPEHHE), TpPHUMEHEHUE.
BonoponHsie cBsi3u MeXAy MOJIEKYIaMH CIIUPTOB. JlelicTBHEe MeTaHoJIa U 3TaHOJIa Ha OPTaHU3M YeJIoBeKa.

MHOroaToMHbl€ CIUPTHL. DTWIEHIJIMKONb U TJIMLEPUH: CTPOEHHE, (pu3ndeckue U XUMUYECKHE
CBOWCTBa (B3aMMOJCHCTBHE CO ILEIOYHBIMH METalJlaM{, KAaueCTBEHHAs PEaklys Ha MHOIOATOMHBIE
cnupThl). JleficTBre Ha opraHu3M 4enoBeka. [IpuMeHeHne riuuepruHa U 3TUICHT KOS

®eHoM: CTpoeHHE MOJCKYNbl, (hU3NYecKue M XUMHUYECKHE CBOHCTBAa. TOKCHMYHOCTH (peHoma.
[Ipumenenue deHona.

Anpnerunpl U kemoHwvl. DopManbIerul, aueTadbAEIu: CTPOeHHE, (PU3NYECKUE U XUMHUUYECKHUE
CBOMCTBa (peaKK OKHCICHUS! 1 BOCCTAHOBJICHUS, KAUECTBEHHBIEC PEAKIIH), TOJyIeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeieNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAS M YKCYCHAsl KUCIIOTHL: CTPOCHHE,
¢du3MUecKre U XMMUYECKUe CBOMCTBa (CBOMCTBA, OOIUE JUIA Kilacca KUCIOT, PEeakius 3TepuUKaIINN),
nosrydeHue 1 npuMeHeHne. CTeapuHoBast U OJIEMHOBAs KUCIOTHI Kak MPeICTaBUTENHN BBICIIUX KapOOHOBBIX
KUCJIOT. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

Crnoxusble 3upbl Kak NPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['MIponu3 ciaoxHbIX 3¢upoB. JKupsbl.
I'unpoins xxupos. IIpumMeHneHune xupoB. bruonorudeckas posib )KUPOB.

YraeBogpl: cocta, KiacCH(UKanus YrieBoJoB (MOHO-, AW- M TodHcaxapuipl). [rokoza —
OpocTeHIuil MOHOCAaXxapHu: OCOOCHHOCTH CTPOEHHUSI MOJIEKYJbl, (pu3ndyeckne U XMMHYECKHE CBOWCTBA
(B3ammopeiictBue ¢ ruapokcugom Meau(ll), oxuciaenme amMMmadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KCHHE TIJIIOKO3bI), HAXOXIEHHE B MPHUPOJE, NMPUMEHEHHE, OMOIOTHYECKast POIb.
®orocunTe3. PpyKTO3a KaK H30MEP IIOKO3HI.

Kpaxman u 1memioi03a Kak [OpUpoAHble noauMepbl. CTpoeHHe KpaxMana W IeJUIIOJIO3bI.
Ou3nvecKkre 1 XMMUIECKHE CBOIICTBA KpaxMaia (THIPOIn3, KaYeCTBEHHAS PEAKIHS C HOJIOM).

OKcIepUMEHTANbHBIE METObI U3YUSHHS BEILIECTB M MX MPEBPAILEHHIA: TPOBECHUE, HAOMOACHNE 1
ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKLUU OIHOATOMHBIX
crupTOoB (OKMCIIeHne Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aMMOJEICTBIE TIUIEpHHA
¢ runpokcunom Mmenu(ll)), ampaernmoB (okucieHHME aMMHMAa4dHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom Mmeau(ll), B3amMopelicTBue Kpaxmaia C HOAOM), TIPOBEACHUE IMPAKTHYECKON pabOTHI:
CBOICTBA PacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérhble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, oObEMa, KOMMYECTBa HCXOTHOTO
BEIIECTBA WMJIM NPOAYKTa PEaKIMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OIHOI'O W3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprKaliyue OpraHn4eckie COeTMHEHMS.

AMHUHOKHUCIIOTBI Kak aM(OTepHble OpraHuYecKue coequHeHus. Dusndeckne M XUMHUUYECKHUE
CBOWCTBA aMHHOKUCJIOT (Ha MpUMepe IMHIKHa). bruonorndeckoe 3HaueHre aMUHOKHUCIOT. Ilentuabt.

benku kxak npupogHBIE BBICOKOMOJIEKYISIpHBIE coeJuHEHU. [lepBuiHasi, BTOpUYHAsA U TPETUYHAs
CTpyKTypa 0enkoB. XMMHUYECKUE CBOWCTBA OEIKOB: TUAPOJIN3, ACHATYpallHs, KaueCTBEHHbIE PEaKLUN Ha
Oenku.

DKcIepUMEHTAIBHBIE METOJIbI N3YYEHHUSI BEIIECTB M WX IMPEBPAILICHUIN: HAONIOJCHUE U ONHCAHHE
JEeMOHCTPALMOHHBIX OIBITOB: ICHATypalus OEJIKOB IPH HarpeBaHUH, LIBETHBIC PEAKLUHN OCIIKOB.

BoicoxkoMoJieKyIsipHbIE COeANHEHNS




OCHOBHBIE OHATHUS XUMHUH BEICOKOMOJIEKYIISIPHBIX COEAMHEHUIT: MOHOMED, ITOJINMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJMMEpHU3alMH, CpedHss MOJIeKylsipHass Macca. (OCHOBHBIE METOJBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — IOJMMEPU3alis U MOJIMKOH/ICHCALUI.

DKcIliepuMEHTANbHBIE METObI U3YUSHHS BEILIECTB U MX TPEBPAIICHHI: 03HAKOMIICHHE ¢ 00pa3naMu
MIPUPOIHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanms MexnpenIMeTHBIX CBs3ed INpH H3Y4YeHUH oOpraHuyeckol xumuu B 10 kiacce
OCYILECTBIISIETCSl Yepe3 HUCIOJb30BaHNE KaK OOLIMX €CTeCTBCHHO-HAYYHBIX MOHSTHH, TaK U TOHSITHH,
ABIIIOIIUXCSI CACTEMHBIMH JUISL OTJENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TIOHSATHS: SBIIEHHE, HAYYHbIH (DaKkT, Trumoresa, 3aKOH, TEOPHS,
aHallM3, CHUHTE3, KiIacCUpUKauus, TEePUONUYHOCTb, HAONIOACHUE, U3MEpEHHe, OSKCIICPUMEHT,
MOJEIUPOBAHUE.

®du3uka: Martepus, HDHEpPrus, macca, aToM, JJIEKTPOH, MOJEKYJa, DHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSIHME BEIIeCTBa, (PM3NYECKUE BEIMYMHBI M EIWHUIBI HX
WU3MEpEHHS.

Bbuonorus: kieTka, opranusM, obnocepa, 0OMEH BEIIECTB B OpraHu3Me, HOTocHHTE3, ONOIOrHIECKH
aKTHBHBIC BellecTBa (OCNKH, YIIeBObI, JKUPHI, (PEPMEHTHI).

I'eorpacdusi: MUHEpaIbL, TOPHBIE OPOIB, MTOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHIL.

TexXHOMOrusA: TNHINEBBIE IPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IHTAaHMS, MOIOIIUE CPEICTBA,
JIEKapPCTBEHHBIE M1 KOCMETHYECKHUE MTPENapaThl, MaTEPUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne OCHOBbI XUMHMH

XuMHUYeCKUi 3yeMeHT. AToM. SIpo aToMa, W30TOMBL. DIIEKTPOHHAS 000704YKa. DHEPreTHIeCKIe
YPOBHH, MTOypOBHU. ATOMHBIE OpOUTANH, S-, P-, d- aieMeHThl. OCOOCHHOCTH PACIIPEICIICHUS DICKTPOHOB
10 OpOUTAIIsIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPUTYPaALIIs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumuueckux anemeHTos [I. M. Menneneesa.
Cas13p Iepuoudeckoro 3akoHa u Ilepuonuueckoit cucremsl xuMudeckux anemeHToB . Y. Menneneesa ¢
COBpPEMEHHOU Teopuel CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKUX IJIEMEHTOB
U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB 10 TPYMIaM U IepuojaM. 3Ha4eHUE IEPHOANIECKOTO
3aKOHA B Pa3BUTHM HAyKH.

Crpoenue BelecTBa. XUMHYECKas CBs3b. BUIbl XuMHYECKOH CBSA3M (KOBAJCHTHAs HEMOJSpHAs U
HOJISIpHAs, HOHHAs, MeTaluIMuecKkas). MexaHu3Mbl OOpa30BaHMS KOBAJEHTHOW XHUMHYECKOH CBSI3H
(oOMEHHBIN W JOHOPHO-aKIENTOPHBIN). Bomopoanast cBsizb. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenens okuciaeHus. MOHBI: KaTHOHBI M AaHUOHBI.

BemecTBa MOJNEKYIApHOTO U HEMOJEKYISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA.
THUIBI KPUCTANTNIECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIA KPHUCTAJUINYECKON PEIIETKH.

Ilonsarue o nucnepcHbIX cucTeMax. MicTuHHBIE U KOTOUJHBIE pacTBOPHI. MaccoBasi 1015 BeIecTBa
B PacTBOpE.

Knaccudpukauus HeopraHumueckux coequHeHH. HomeHknarypa HeOpraHM4YeCKHX BEIIECTB.
I'enetndeckas cBA3b HEOPraHUYECKUX BELIECTB, MPUHAMIEKAIIUX K PA3INIHBIM KIaccaM.

Xumnueckast peakuusi. Knmaccnpukanus XUMUUECKUX peakiii B HEOPraHUIeCKOW U OPraHn4ecKOoi
XUMHH. 3aKOH COXPaHEHHsI MacChl BELIECTB, 3aKOH COXPAaHEHHS ¥ IPEBPAILECHHS SHEPIHH TPH XUMHUECKUX
peaKnusx.

CKopoCTh peaky, € 3aBUCUMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTuMBbIe peakuu. XUMHUIECKOe
paBHOBecue. DaKToOpbI, BIUAIOIINE HA COCTOSHUE XuMUdeckoro pasHoBecus. [Ipunnun Jle Hlatense.

OnekTponuTHdeckas aucconuanysi. CHIIbHBIE U clTa0ble AIeKTPOoauThl. Cpena BOIHBIX PacTBOPOB
BEIIIECTB: KHCTasl, HeHTpanbHas, MeI0THas.

OKHCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKINH.

OKCIIepUMEHTANbHBIE METOABl M3YYCHHs BELIECTB M HMX IPEBpalleHUH: JeMOHCTpauus TaOiamil
«llepuognueckass cucreMa xuMuueckux ainemeHtoB . WM. MenzaeneeBa», u3ydeHHE MOJENEH
KPUCTAUIMYECKUX PEIIETOK, HAOJNIONEHHE W ONMCAHWE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OITBITOB
(paznokeHue MEpOKCHIA BOAOPOJA B IPUCYTCTBHM KaTajaM3aTopa, ONpENesIeHHE CpPeAbl pacTBOPOB
BEIIECTB C IOMOLIBI0 YHUBEPCAIBHOIO MHAMKATOpa, PpEakUUd HOHHOrO OOMEHa), INPOBEICHUE
NpaKkTHIeCKoW paboThl «BiusHue pa3nniHbIX (PakTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIIUN.

PacuérHble 3anaun.



PacuéTpl 1o ypaBHEHUAM XMMUYECKUX PEAKLIUHN, B TOM YUCIIE TEPMOXUMHUUECKUE PACUETHI, PACUETHI
C UCIOJIb30BAHUEM MOHATHUS «MAaccoBasi 101 BEIIECTBAY.

Heopranuueckas xumMus

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuoaudeckoil cucreMe XuMudeckux 3aemeHTos Jl. M.
MeHpmeneeBa U OCOOCHHOCTH CTPOCHHS aroMoB. (Du3MUeckwe CBOWCTBA HEMETAUIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsl, pocdopa u yriaepona).

XVMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIUIOB (TaJOTCHOB, cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COCAMHEHUM (OKCUOB, KUCIOPOICOIEPKAIIUX KUCIOT, BOJIOPOIHBIX COCTUHCHUT).

[IprMeHeHre BAXKHENIIIMX HEMETAUIOB M X COETMHEHU.

Meramnel. Ilonoxxenne meramuioB B Ilepuonmyeckoil cuctemMe Xumudeckux 3neMmeHtoB 1. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. O0mue uzmueckue
cBoicTBa MeTaoB. CIIaBbl METAJUIOB. DIEKTPOXUMUYECKUN Psil HATIPSKEHUN METAILIOB.

XWMHUYeCKHe CBONCTBA BXKHEUITUX METAUIOB (HATPWIMA, Kajdwi, KajabI[Mi, MarHui, aaiOMUHUU,
IIUHK, XPOM, JK€JI€30, MEJIb) U UX COCAMHCHIM.

O061mue crocoOwI oTydeHust MeTaiuioB. [[puMeHeHre MeTaIoB B OBITY U TEXHUKE.

OKCHNEPUMEHTAIBHBIE METOAbl H3YyYEHUsS BEIIECTB W HMX IPEBPAIICHUM: HM3Y4CHHE KOJUICKIUU
«MeTamiel U CIUTaBbl», 00pa3lOB HEMETAIOB, PEUICHUE DKCIIEPUMEHTANBHBIX 3a1ad, HaOMIOJCHUE U
ONHUCAaHUE JEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJEUCTBHE THIPOKCHAA ATIOMUHUS C
pacTBOpaMu KHCJIOT U IIeJI0Uei, KaueCTBEHHbBIE PEaKIIMK Ha KATHOHBI METAJIOB).

Pacuérneie 3agaun.

Pacu€rer Macchl BeriecTBa Win 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MAcCEe WU
00BEMY OIHOTO M3 YYacTBYIOIIMX B PEaKIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMUYECTBA BEIICCTBA)
MPOJYKTOB PEAKIUH, €CJIU OJTHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 JKU3Hb

Pounb xuMuu B 00ecTieYeHUH 3KOIOTHUECKOM, SHEPTETHUECKOM U MTUINEBOI 0€30MIaCHOCTH, Pa3BUTHU
MeauuuHbL. [IoHATHE O HAYUHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenns 006 OONMMX HAYYHBIX IPHHIMIAX TPOMBIIIICHHOTO TIONMYYCHHS BAKHEUIITUX
BEIIIECTB.

UenoBek B MHUPE BELIECTB M MATEPHANIOB: BaKHEHMILIME CTPOUTENbHBIE MAaTEepUabl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl MJd  AJIEKTPOHUKH,
HAaHOMATEPUaJIbl, OPraHMYECKUE U MUHEPATIbHBIC YI00pEHUsI.

Xumusi U 370pOBBE UEIOBEKA: MpaBWa HCIOIH30BAHUS JICKAPCTBEHHBIX IPENapaToB, MpaBuia
0e301MacHOTO NCIIOBF30BAHMUSI IIPETIapaToB OBITOBOM XUMHUH B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPH U3YUECHUU 00IIeH 1 HeopraHudeckoi xumun B 11 kiacce
OCYIIECTBJISCTCS Yepe3 UCIOIb30BAHHE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHSATHM, TaK U TMOHSATUH,
SIBJSIFOLIUXCS CHCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0111e eCTeCTBEHHO-HAYYHbIC TOHITHS: Hay4HbIH (aKT, FUIIOTE3a, 3aKOH, TEOPHUs, aHAJIN3, CUHTE3,
KIIaCCH(UKAIHSI, IEPUOANIHOCTh, HAOIOIEHNE, SKCIIEPUMEHT, MOJICTHPOBAHHE, U3MEPEHUE, SBICHUE.

®u3uka: Marepus, DHEpPrus, Macca, aToM, OJJEKTPOH, IpPOTOH, HEUTPOH, HOH, H30TOI,
ParoaKTUBHOCTh, MOJIEKYJIa, JHEPTETUIECKHI YPOBEHB, BEIIECTBO, TEN0, 00BbEM, arperaTHoe COCTOSHUE
BeIIeCTBa, (U3NYCCKUE BEJIUUMHBI U SAUHUIBI UX U3MEPESHHS, CKOPOCTb.

buonorust: kneTka, opraHm3M, 3KOCHUCTeMa, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHTHI, BUTAMUHBI,
0OMeH BEIIeCTB B OpraHU3MeE.

I'eorpacdusi: MuUHEpaJibl, TOPHBIE MOPOIBI, ITOJIC3HBIC UCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHONMOTHSA: XUMUYECKas MPOMBINUICHHOCTh, METALTYprHs, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUalIOB, CEIFCKOXO3SHCTBEHHOE MPOM3BOJICTBO, MHINEBAs MPOMBIIIIEHHOCTh, (papMalrieBTHIeCKas
MPOMBITIIUICHHOCTh, TPOU3BOJICTBO KOCMETHYECKHUX IIPEMapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaioB, JJIEKTPOHHAS MPOMBIIIIICHHOCTb, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA I[NIPOIPAMMBI 110 XMW HA BA30BOM
YPOBHE CPEAHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI
OI'OC COO ycranaBmuBaeT TpeOOBAaHUS K pe3yiabTaTaM OCBOCHHS OOYJAIOIIMMIECS IMPOTPaMM
cpemHero o0mero oOpa3oBaHUS (JTUYHOCTHBIM, METAaNpPEIMETHBIM W TpeaMETHBIM). HaydHo-



METOJIUYECKON OCHOBOHW ISl pa3pabOTKH IUIAHHPYEMBIX PE3yAbTaTOB OCBOCHHUS MPOTPAMM CPETHETO
001m1ero o0pazoBaHUs ABISETCS CHCTEMHO-AEITETFHOCTHBIN TIOIXOI.

B cooTBeTcTBHU C CUCTEMHO-ACATCIIbHOCTHBIM IMOJAXO0A0M B CTPYKTYPEC JIMYHOCTHBIX PE3YJILTATOB
OCBOCHHSI TIpenMeTa «XHUMHS» Ha YPOBHE CpPEOHEro oOIero oOpa3oBaHUSl BBIACICHBI CIICAYIOIIUE
COCTaBJISIONIHE:

OCO3HaHWE OOYYAIOIUMUCS POCCHUCKOW TPaXMAaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOIIPE/IEICHHUIO;

HAJIMYUE MOTHBAIIMH K O0YUCHUIO;

IeJIeHANPaBIIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHNH JIMYHOCTH HA OCHOBE KITFOYEBBIX IIEHHOCTEH
1 UCTOPUIECKUX TPATUITHI 6a30BOM HAYKH XMMHUH;

TOTOBHOCTh M CITOCOOHOCTh 00Y4YarONUXCsl PYKOBOJICTBOBATHCS B CBOCH ACSTEILHOCTH IIEHHOCTHO-
CMBICTIOBBIMH YCTAaHOBKaMH, IIPUCYIIIMMH [EIOCTHON CHCTEME XUMHUIECKOTO 00Pa30BaHuUs;

HaJIMIKUC TPaBOCO3HAHUA 3KOJIOTUYECKOU KYJIBTYPbl U CIIOCOOHOCTH CTaBUThH e U CTpOUTH
JKN3HCHHBIC IIJIaHBbI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS TpeAMeTa «XWMHS JOCTUTAIOTCS B €AWHCTBE Y4eOHOW U
BOCTIMTATEBHOMN JESITeThHOCTH B COOTBETCTBUU C TYMaHHUCTHYECKHMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPAaBCTBCHHBIMU HCHHOCTAMU W HACATIaMH pOCCHﬁCKOFO TpaXxaaHCKOTO OGHIGCTBa, MNPpUHATBIMU B
oOmiecTBe HOPMaMW U TIpaBWJIaMH TIOBEACHUS, CIOCOOCTBYIOIIMMH TIpOLIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS JINYHOCTH 00YJaIOIUXCA.

JImaHOCTHBIE pe3ynbTaThl OCBOEHUS TpeAMeTa «XHUMHS» OTPaXKaroT CHOPMHUPOBAHHOCTH OITBITA
MO3HABATEIHLHON U MPAKTUYSCKOU JEATEIHLHOCTU O0YYArOMIMXCS MO Peaiu3allui MPUHATHIX B OOIIECTBE
LEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa:knancKoro BOCIMTAHUA:

OCO3HaHUS 00YYaIOIINMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00SI3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPaBOMOPSIKY;

MPEACTABICHUS O COLUATBHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON IEATENbHOCTH IIPH CO3/IaHUH YUEOHBIX IPOEKTOB, PEIICHUN
y’-le6HBIX 1 MO3HABATCIIbHBIX 3aJia4, BBIIMOJIHCHUU XUMHWYCCKUX SKCIICPUMECHTOB,

CMOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHl JAPYTUX MpH
aHaJIM3€ Pa3INYHBIX BUJIOB YI€OHOH JEATEIhHOCTH,

2) NaTPUOTUYECKOT0 BOCITUTAHUA:

IEHHOCTHOI'O OTHOIICHUSA K UCTOPUUCCKOMY U HAYUHOMY HACJICIUIO OTEUECTBEHHOM XHUMHH,

YBa)XEHHSI K TPOLECCY TBOPYECTBA B 0OOJACTH TEOPHH M TMPAKTHYECKOTO TMPUMEHEHUS XUMHH,
OCO3HaHUSl TOTO, YTO JOCTIDKEHHUS HAyKH €CTh Pe3yNbTaT JIUTENbHBIX HaOMIOACHHN, KPOMOTIMBBIX
9KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY1a YUEHBIX U MIPAKTUKOB;

WHTEpEeca M MO3HABATCIbHBIX MOTHBOB B TOJIYYCHHUU M IMOCIEAYIONIEM aHain3e WHGOpPMAIHH O
MIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OT€UECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBS3aHHBIE C XHUMHYECKUMH SIBJICHHUSAMH, W IPHHAMATH
OCO3HAaHHBIC PCHICHHUA, OPUCHTUPYACH HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U IECHHOCTH,

TOTOBHOCTH OLICHUBATH cBOE TMMOBCACHUEC U IMOCTYIIKH CBOUX TOBapPIIHefI C HO3I/IHI/II>1 HPAaBCTBCHHBIX
Y IIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupoBaHNA KyJIbTYPbI 310POBB:

MOHUMAaHUS IEHHOCTEH 3I0pPOBOTO M 0€301acHOr0 00pa3a KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOLICHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUIECKOMY 3/I0POBBIO;

coOJTFOIeHNsT TIPaBUII O€30MaCHOTO OOpAIIeHHUs C BEIIEeCTBAaMH B OBITY, TIOBCETHEBHON KU3HH U B
TPYLOBOM IE€ATEIBbHOCTH;

MOHUMAaHUS [[EHHOCTH MPAaBWJI WHUBUAYAIBHOTO M KOJUICKTHBHOTO 0E30MAaCHOT0 TOBEACHUS B
CUTYaIUSIX, YIPOXKAIOIINX 3I0POBBIO M JKU3HU JIIOJIEH;

OCO3HAHUS MOCIEICTBUH U HETPUATHS BPEIHBIX MPUBBIUEK (YIOTpPEeOISHIS ajJKOToIsl, HAPKOTUKOB,
KypeHHS);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0OBATENBCKOM NEATENFHOCTH, OOIECTBEHHO
M0JIE3HOM, TBOPUYECKOW U JIPYTUX BUJIAX AEATEIbHOCTH;

YCTaHOBKHU Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHYECKUX 33]1a4 COLUATbHON HAIIPaBIIEHHOCTH (B
paMKax CBOETO0 KJiacca, IIKOIIbI);



WHTEpeca K MPaKTUYECKOMY H3yYeHHI0 MpOQeccHid pa3inyHOro pojia, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHWHA 10 XUMHH;

YBa)XEHUS K TPYAY, JIOISIM TpyJa U pe3yiabTaTaM TPyIOBOU JAesITeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAIBHON TpaeKTOpuu oOpa3zoBaHus, Oymyiien
npodeccuy W peanu3anuil COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTEH K XHMHH, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) 3K010rM4€eCKOr0 BOCTIMTAHUS:

9KOJIOTMYECKH 11e1ecO00pa3HOro OTHOLICHHUS K IPUPO/IE, KaK MCTOUYHUKY CYILIECTBOBAHHUS KU3HH Ha
3emuite;

MOHUMaHUS TJO00ANBHOTO XapakTepa OJKOJOTHYECKHX MPOOJeM, BIMAHUS HKOHOMHYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHOIN U COLIMANBHON Cpeabl;

OCO3HaHUs HEOOXOJWMOCTH WCIOJNB30BaHUS JOCTH)KCHWH XWMUHM IS PEIICHUS BOIPOCOB
PaIMOHAIBHOTO MPUPOIOTIOIH30BAHNS;

AKTHBHOTO HEMPHSTHS ACUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAKOLIEH NMPUPOJHOU Ccpele, YMEHHs
MPOTHO3UPOBATh HEOJNATONPUATHBIE SKOJOTHYECKHE TOCIEICTBUS MPEIINPUHAMACMBIX JEHCTBUN U
MPeI0TBpAIIaTh UX;

HaJIMYHs Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHNS, IKOJIOTHYECKOH KYIbTYpPHI, ONBITA ACSITEIHHOCTH
SKOJIOTUYECKOW  HAINlpaBIEHHOCTH, YMEHHUS  pYKOBOJACTBOBaTbCS MMH B II03HABaTEJIbHOM,
KOMMYHUKAaTHBHOW U COIIMATTFHON MTPAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO IPOTHBOCTOATH HIICOJIOTHH
xeMmodoounu;

7) IEHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHsI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 0OIIECTBEHHON MPAKTHKH;

MMOHUMaHUS CIIeU(PUKN XUMHUH KaK HayKH, OCO3HAHUS e€ PO B (OPMHUPOBAHNH PAIIHOHAIEHOTO
HAy4YHOTO MBIIIJICHHUS, CO3/IaHMH LEIOCTHOTO MPEACTAaBICHUSI 00 OKPYXAalolleM MHUpE KaKk O €IMHCTBE
MPHUPOJBI M YeJOBEKa, B MO3HAHWU IMPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH NpPOOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOeXXIEHHOCTH B 0CO00OH 3HAYMMOCTM XHUMHUH I COBPEMCHHOW IIMBHJIM3AIlUU: B €
TYMaHUCTHYECKOW HAIPaBIEHHOCTH W BaXHOU POIM B CO3JaHWH HOBOHM 0a3bl MaTepHaIbHON KYIbTYPHI,
pEIIeHNH TI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHs UYEIOBEYECTBA — CHIPHEBOM, SHEPTeTHUYECKOM,
MUILIEBONH M DKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEAWIMHBL, 00ECTICUCHUH YCIOBUI YCIICIIHOTO
TPYZa 1 SKOJOTHYECKH KOM(POPTHON KU3HHU KaXKAOTO WieHa 00IIecTBa;

€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHUMaHWMsSI CYIITHOCTH METO/IOB MTO3HAHMS, HCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH WCIOJB30BAaTh TOJyJYaeMble 3HAHWS IS aHAIM3a W OOBSICHEHUS
SIBIICHUI OKPYXAroIIero MUpa W IPOMCXOJAIIMX B HEM W3MCHEHWIA, YMEHUS JielaTh OOOCHOBaHHBIC
3aKJIFOUEHUS] Ha OCHOBE HAayUYHBIX (DaKTOB M MMEIOIIUXCS JAHHBIX C LEIbI0 MOJIYYCHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIONIb30BaTh XMMHUYECKUE 3HAHHs IS pelieHus MmpodieM B
peaNbHBIX )KU3HEHHBIX CHTYAIIUSX;

MHTepeca K MO3HAHUIO M UCCIEI0BATENbCKON AESITENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHHIO, K AKTUBHOMY
MTOJIYICHHIO HOBBIX 3HAHUHN IT0 XUMUHU B COOTBETCTBHH C KU3HEHHBIMHU TOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3lIUYHbIX cepax mpodecCHOHaTbHON AeITEIbHOCTH.
METANPEJMETHBIE PE3YJbTATDBI

MetanpeaMeTHble pe3yiIbTaThl OCBOCHHUA Y4e€OHOTro mpeameTra «XHUMEs») Ha YpPOBHE CPETHETrO
0011ero 00pa3oBaHus BKJIFOUAIOT:

3HaYUMBbIe 1 (opMHpOBaHWMS  MHPOBO33PEHHUS  OOydJalOIUXCA  MEXKTUCIHUIDIMHAPHBIC
(MexnpeaMeTHBIE) OOIIeHAYYHbIE TOHATHS, OTPAKAIOMIME ILEJIOCTHOCTh HAYYHOW KapTUHBI MHpa H
CHCIM(PHUKY METOJIOB MMO3HAHMSI, UCTIOIh3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAay4HBIA (DaKT, MPHUHIHWII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIIeI0BaHNe, HAOIOICHNEe, U3MEPEHNE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpCAIbHbIC YyUeOHbIC JeHCTBUs (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHEIC),
obOecnieunBaromue (popMupoBaHue (QYHKIIMOHATBLHOW TPAMOTHOCTH M COIHUAIBHOW KOMIICTCHIIUU
00yJaromuxcs;

CIOCOOHOCTH 00yJaroIIIXCsl WCIIOJIb30BATh OCBOEHHBIE MEXIUCIUILTNHAPHBIC,
MHUPOBO33PEHUECKNE 3HAHUS U YHHBEPCAIbHBIC Y4eOHBbIC NEHCTBHS B TO3HABATEIHHOW W COLMAIBHOMN
MPaKTHKE.



MertanpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBNQJICHWE  YHUBEPCAIBHBIMH  y4eOHBIMU
MO3HABATENFHBIMH, KOMMYHUKATHBHBIMU U PETYISTHBHBIMHU JTCHCTBUSIMHU.

OBJjaieHue YHUBEPCAJTbHBIMHU Y4e0HBIMH MO3HABATEIbHBIMH JT€HCTBUSIMM:

1) 6a3oBbIe JJOrHYEeCKHE JeilicTBUS:

CaMOCTOSITENTFHO (hOPMYTUPOBATh U aKTYaTU3UPOBATEH MPOOIEMy, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEETISATh LENH JEATENbHOCTH, 33/1aBas MapaMeTphl M KPUTEPUH WX JOCTIDKEHHUS, COOTHOCHUTH
pe3yabTaThl ACSTENBHOCTH C IOCTABICHHBIMHY IIECIISIMU;

HCIIOJIB30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBIILICHUSI — BBIICIISATh XapaKTepHbIE
MIPU3HAKHN TOHSATHHA ¥ yCTAHABIMBATH MX B3aWMOCBSI3b, WCIIOJIB30BATh COOTBETCTBYIOIIME TOHSATHUS IS
00BSICHEHHS OTETbHBIX (DAaKTOB U SABJICHHUIL;

BEIOMPATh OCHOBAHUS M KPUTEPUU JIJIS KIIACCU(UKAIIUY BEIESCTB ¥ XUMHUYECKUX PEAKIIHIA;

YCTaHaBJIMBATh IPUUUHHO-CIIEICTBEHHBIEC CBSI3U MEXIY U3YUaeMbIMU SBICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyXICHUS (MHIYKTUBHBIE, NEAYKTHBHBIC, TI0 AHAJOTHH), BBIIBISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYHUS B PAcCMaTPUBAEMBIX SBJICHHUAX, (OPMYIHPOBATH BBIBOJABI U
3aKJTFOUCHHUS;

MIPUMEHATH B TIPOIIECCEe TIO3HAHUS, HCIIONIb3YeMble B XUMUHN CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
MpeoOpa3oBbIBATE MOJICIBHBIC MPEACTABICHUS — XMMHYCECKUN 3HAK (CHMMBOJ) 3JIEMEHTa, XUMHUECKas
(hopMyia, ypaBHEHHE XUMHUYECKON PEeaKIMU — PU PEIICHUM yIeOHBIX MO3HABATEIBHBIX U MPAKTUYCCKUX
3a/1a4, MPUMEHATh Ha3BaHHBIE MOJENbHBIC TPEACTABICHHS JUIS BBISBICHHS XapaKTEPHBIX MPU3HAKOB
M3YYaeMBIX BEIIECTB M XUMHUUECKAX PEaKITHil.

2) 6azoBble HcCCIeI0BATEILCKHE IeiiCTBUA:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOT0 MO3HAHUS BEUIECTB M XUMUYECKUX PEaAKITHil;

(hopMynHpOBaTh METH U 3a1a4H HCCIIEIOBAHUSA, UCTIOIB30BATh MMOCTABICHHBIE I CAMOCTOSTENHFHO
c(hopMyTUpOBaHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa IO3HAHUS M OCHOBHI s (hOPMHUPOBAHHS
TUIOTE3BI 10 MPOBEPKE MPABUIHLHOCTU BHICKA3BIBAEMBIX CYKICHHUIA;

BJIAJETh HaBBIKAMM  CaMOCTOSATENBHOTO  IUIAHUPOBAHMS U NIPOBEICHUS  YUYCHUUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHA HAOMIOJaTh 3a XOJOM TIIPOIEcCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €r0 Pe3yabTaT, GopMyarpoBaTh 00OOIICHUS ¥ BBIBOABI OTHOCHTENBHO JOCTOBEPHOCTH
PE3yIBTATOB UCCIIEAOBAaHHUS, COCTABIATE 00OCHOBAHHBIN OTYET O MpOAeTaHHON padoTe;

MPHOOPETATh OIBIT YYEHUYECKON HCCIEeNOBATEIbCKOW W TPOEKTHOM [esSTeNIbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTCIBHOMY IOMCKY METOJOB PEIICHUS IMPAKTHUYSCKUX 3ajad,
MPUMEHEHUIO Pa3INYHBIX METOJOB IMO3HAHMUS.

3) pa6ora c uHpopManHeii:

OpHEHTHPOBATHCA B PA3IMYHBIX HCTOYHHKAX HWH(pOpManuy (HAyYHO-TIOMYNApHAs JHTEpaTrypa
XUMHYECKOTO COJICpXKaHHMs, CIIPaBOYHBIE TIOco0Ous, pecypchl HTepHeTa), aHaIM3upoBaTh WH(HOPMAITUIO
pa3IMuYHBIX BHUJOB M (OpPM TMPEJACTABICHUS, KPUTHYCCKH OICHUBATh €€ JOCTOBEPHOCTh U
HEIPOTHBOPEUNBOCTD;

(hopMyIUpPOBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbBIC METOMIBI MPH MMOUCKE U 0TOOpe MH(OPMAIUH,
HEOOXOAMMOH JIJIs BHITIOJTHEHMsSI YUSOHBIX 33]1a4 ONPEeIEHHOTO THIIA;

MpHOOpETaTh ONBIT UCIONB30BaHHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOIIOTUH U
Pa3ITUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BRIOUPATh ONTUMANIbHYIO (POpMY mpeacTaBiacHus nHhopMaiuu (CXxeMbl, Tpad UKy,
JMarpaMMBbl, TaOIIUIbI, PUCYHKH U JPYTHUE);

WCIIONIb30BaTh HAYYHBIA SI3bIK B KaUeCTBE CPEACTBA IMpH paboTe ¢ XUMHUYECKOW HHMOpMaIuei:
MPUMEHATh MEXIpPEIMETHbIC ((pU3NYECKHMEe M MaTEeMaTUYCCKHE) 3HAKU M CUMBOJIBL, (hOPMYIIBI,
ab0peBuaTypbl, HOMCHKIIATYPY;

MCTIONIB30BaTh U IPe0OPa30BBIBATh 3HAKOBO-CHMBOINYECKHIE CPEJICTBA HATIISATHOCTH.

OBJjaieHue YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMU A€ CTBUSIMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJTaeMOHl TeMbl B XOJIe JUAIOTa W/MIN JUCKYCCUH,
BBICKAa3bIBaTh HJEH, (DOPMYITHPOBATH CBOM MPEIOKEHUS OTHOCHUTEIHHO BBIMONHEHUS IPENI0OKEHHON
3a/1a4w;

BBICTYNATh C TPE3CHTALMECH pe3ylbTaTOB IMO3HABATEILHOW JAESITEIbHOCTH, MOJIYYCHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBIIOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTA,
MIPAKTHYECKOW pabOTHI IO UCCIIEIOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB, PEeaH3aliy yIeOHOTo poeKTa
1 (opMyTUPOBATH BRIBOJIBI TIO PE3yIbTaTaM MPOBEAEHHBIX UCCICAOBAHUNA MMYyTEM COTIIACOBAHUS MTO3UIIAN
B X07Ie 00CyX/IeH!sI 1 00OMeHa MHEHHUSIMHU.

OBJjajieHue YHUBEPCATbHBIMYU PEryJsiTUBHBIMM JeHCTBUAMM:



CaMOCTOSTEJIBHO IUIAHUPOBATh U OCYLIECTBIIATh CBOIO MO3HABATENBHYIO JAEATEIBHOCTD, ONPENEIIsL
e€ e ¥ 337a4M, KOHTPOJIMPOBATh U IO Mepe HE0OXOAUMOCTH KOPPEKTHPOBAThH MPEAJIaraeMblil alrOpUTM
JEWCTBUI MU BBHIMOJTHEHWH Y4EOHBIX M HCCIIEAOBATEIbCKHUX 3ajlad, BRIOMpaTh Hanbosee 3QPeKTHBHBIN
CHOCO0 UX PELIeHHUs C yYETOM MOTYyUCHHUS] HOBBIX 3HAHUH O BEHIECTBAX M XMMUYECKUX PEAKIHSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH NEATENBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmmeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHrdyecKast XUMUsD OTPaKaroT:

c(hOpMHUPOBAHHOCTL TIPEACTABICHUA O XHUMHYECKOM COCTaBIIAIONICH €CTECTBEHHO-HAYJIHOMN
KapTHHBI MHPa, POJIA XUMUU B MTO3HAHHUH SBICHUN TPUPOABI, B (POPMUPOBAHUH MBIIUICHUS U KYJIbTYpHI
JTUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIWUMOW JUIsl PElICHHs TMPaKTHYSCKUX 3a7ad U
HKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U IPUPOTHON CPE/IE;

BJIaICHUC CHUCTEMOM XWMHYECKHUX 3HaHI/II>'I, KOTOpasd BKJIIKOYACT: OCHOBOIIOJJIAraromiue IMOHATUA
(XMMUYecKHil  2JeMEHT, aToM, DJJEeKTpOHHasg 00oJIouKa aroma, MOJIeKyJa, BaJEHTHOCTb,
ANEKTPOOTPUIIATENIFHOCTh, XUMHUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W COKpaliéHHas),
MOJTb, MOJISIPHAsT Macca, MOJISIPHBIM OOBEM, YIIEpOTHBIA CKeNleT, (PyHKIHOHAIbHAS TPYIa, paaukal,
MU30Mepusi, U30MEphl, TOMOJOTHYECKUH PsiA, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPO M a30TCOAEepIKallne
COCAMHEHHSI, MOHOMEp, MOJIHUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIAPHBIE COCAMHEHHS); TEOPHH H
3aKOHHBI (TEOPHS CTPOCHHUS OpraHndeckux BemiecTB A. M. byTiepoBa, 3akoH COXpaHEHHNST MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHH SA3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHWS, JIeKAllie B OCHOBE
MOHUMAaHUSl TPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PAKTOJOTUYECKHE CBEICHHS O
CBOWCTBAxX, COCTaBe, MOJTYYCHUN U OE30ITACHOM HCIIONIB30BAHUN BAXXHEHUIIIUX OPraHUYECKUX BEIIECTB B
OBITY ¥ IPAKTUIECKON ACITEITHHOCTH YEIOBEKA;

C(l)OpMPIpOBaHHOCTI) YMGHI/Iﬁ BBIABJIATE XapaKTECPHBIC ITPU3HAKU HOHHTHﬁ, yCTaHaBJIMBaTb HX
B3aMMOCBSI3b, KCIIOJIB30BAaTh COOTBETCTBYIOIME TOHATHS TIPU OIMCAaHUHM COCTaBa, CTPOCHHS U
MPEeBpAIIeHNH OPTaHUYECKUX COSIHMHEHUH;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ HCIIOJIb30BaTh XUMHUYCCKYI0O CHUMBOJIMKY [JId COCTaBJICHUSA
MOJICKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (GOpPMYyNT OpPraHMYECKHX BEIISCTB H
YpaBHEHUN XWMHUYECKHX pEaKIHUW, H3TOTaBIMBATh MOJEIN MOJEKYNl OPTaHWYEeCKHX BEIIeCTB s
WLTIOCTPALUN MX XUMHUYIECKOTO M MIPOCTPAHCTBEHHOTO CTPOESHHS;

C(bOpMI/IpOBaHHOCTI) YMGHI/IP'I YCTaHaBJIMBATh NPUHAJJICKHOCTh U3YUCHHBIX OPTaHUYCCKUX BCUICCTB
M0 MX COCTAaBY M CTPOCHUIO K OMpEAeNEHHOMY KIacCy/TpyIie CoennHeHNH (YTIeBOIOPOIbI, KUCIOPOA U
a30TCOAEpIKAIE COCNWHEHHS, BBICOKOMOJIEKYSPHbIE COCIWHEHWs), [aBaTh WM Ha3BaHUSI 110
cucremarndyeckorr HomeHkiarype (IUPAC), a Takke NPHBOIWTH TPUBUAIBHBIC HAa3BaHUS OTJICIIBHBIX
OPraHMYECKUX BEIIECTB (ITWIICH, TPOMMJICH, aleTWICH, J3TWICHIJIUKONb, TJIMLIEPHUH, (EHOI,
¢dopmanbaerna, amneTanbAeTH], MYypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBasI KHCIIOTa, TII0K03a, PPYKTO3a, KpaxMal, [eJITI0I03a, TIHUIHH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACTATh BUIBl XUMHUYECKOHN CBS3U B OPTaHUYSCKUX COCTUHECHUSIX
(omuHApHBIC M KpaTHEIE);

c(hopMHUPOBAHHOCTH YMEHHS TTPUMEHSTE TTOJIOKCHIS TEOPUN CTPOCHUS OPTAaHMYECKIX BEIIECTB A.
M. BbytiepoBa st OOBSCHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHHUSA; 3aKOH
COXPaHEHUS MacChl BEIECTR;

c(hOpMUPOBAHHOCT, YMEHHU XapaKTEPH30BaTh COCTaB, CTpPOeHHE, (PH3MYECKHE W XUMHUYECKUE
CBOMCTBA TUITMYHBIX HpeI[CTaBPITeJIefI Pa3JINYHBIX KJIACCOB OPraHUYCCKUX BCHICCTB (MeTaH, 9TaH, OTUJICH,
MPOMWICH, aleTWIIeH, OyraaueH-1,3, MeTunOyraaueH-1,3, OEH30J, METaHOJ, 3TAHOJ, STHJICHTIHKOJIb,
rinepuH, (EHON, aleTanblern]l, MypaBbHHAs W YKCYCHas KHCJIOTHI, TIOKO3a, KpaxMal, IeJUTioI03a,
aMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPHPOBATh TEHETHUYECKYI0 CBSI3b MEXIYy HHMHA YpaBHEHUSMHU
COOTBETCTBYIOIINX XHMUYECKUX PEaKLUH C UCIIOIB30BAHUEM CTPYKTYPHBIX hopmy;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh WCTOYHHKHU YTJICBOJOPOIHOTO CHIPhs (HE(DTH,
MPUPOAHBIA Ta3, Yrojb), CHOCOOBI HMX TMepepabOTKM H TPAKTHUECKOE TPUMEHEHHE TIPOIAYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIECHUS 10 XMUMHYCCKHUM YPaBHEHUSM (Macchl,
00BEMa, KOTMYECTBA HCXOJIHOTO BEIIECTBA WIIM MPOIYKTA PEaKIMH 0 W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJJHOT'O U3 UCXOAHBIX BEIICCTB UJIN ITPOAYKTOB peaKHI/II/I);



c(hOpMUPOBAHHOCT, YMEHHH BIAJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMA, HCIIONB3yeMBIX B XMMHH TPU HM3yYSHHH BEIIECTB M XMMHUYECKUX SIBICHHN (HaONIOIeHUeE,
U3MEpeHUe, DJKCIEPUMEHT, MOJICIUPOBAHUE), HCIIONH30BAaTh CHCTEMHBIC XWMHUYECKHE 3HAHUA i
MIPUHSATHUS PEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAIIUSAX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHCHHUEM;

c(hOpMUPOBAHHOCT, YMEHHH COONIONATh TMpaBWiIa TIOJIB30BAHUA XHMHUYECKOW TIOCYIOH U
nabopaTopHEIM 00OpYIOBAaHMEM, a TaKXKe INpaBWiIa OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSAMH I10 BBITOJHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOR;

c(hOpMUPOBAHHOCTh YMEHH TUIAHUPOBATH U BBITIONHATH XUMHUYCECKUI SKCIICPUMEHT (TIpEBpaIeHUS
OpraHWYEeCKUX BEIIEeCTB MPH HAarpEeBaHWH, IMOJyIEHUE 3THJICHA W U3y4YeHHE ero CBOICTB, KaUYeCTBEHHEIE
peakIuyu OPraHMYECKUX BEIIECTB, JACHATYpalusi OCIIKOB NIPH HArpeBaHWM, IIBETHHIC peaknuu OCITKOB) B
COOTBETCTBHH C MPAaBHJIAMH TEXHUKH O€30IaCHOCTH NpPH OOPAlICHUU C BEIIECTBAMHU U JIA0OPATOPHBIM
o0opynoBaHHEM, TPEICTABIATh PE3yAbTaThl XUMHUYECKOTO JKCIIEPHUMEHTa B (JOpME 3alliucH ypaBHEHUI
COOTBETCTBYIOIINX PEAKIHH 1 POPMyITHPOBATH BHIBOJBI HA OCHOBE dTUX PE3YIIHTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3MPOBATh XMMHYECKYHO  HH(GOpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpelcTBa MaccoBoi nHpopmariu, HTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOIOATh MpaBUila IKOJIOTUYECKH IIeJIECO00pa3HOTO TIOBEJACHHS B
OBITY U TPYIOBOM AEATEILHOCTH B ILIENSX COXPAHEHHS CBOETO 3I0POBBS U OKPYXKAIOUIEH MPUPOTHOM
Cpelbl, OCO3HAaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEICIEHHBIX OPTaHMYECKHUX
BemecTB, MoHMMas cmbicn mokasarens [IJIK, moscHAT, Ha mpuMmepax CcrmocoObl yMEHBIICHHS U
MPEIOTBPAIICHUS MX BPEIHOTO BO3AEHCTBHS HA OPTaHNU3M YeJIOBEKa,

JUTsE 00YUAIONIUXCSl ¢ OTPAHUYCHHBIME BO3MOXKHOCTSMU 370POBbsS: YMEHHE MIPUMEHSTH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX IMO3HAHUSI BEIIECTB U XMMHYCCKUX SBIICHHIA;

JUTSI CITETTBIX M CITA0OBHIATINX OOYUAIOIINXCS: YMEHHE HCIIOIBb30BaTh PeNlbe(hHO-TOUETHYIO CHCTEMY
o6o3nauenuit JI. bpaiiis ais 3anmucu XUMHISCKAX GOPMYIL.

11 KJIACC

ITpeameTHbIe pe3ynbTaThl OCBOESHUS Kypca «O0mmas 1 HeopraHuyeckas XUMUsD OTPaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XHMHUYSCKOH COCTaBIIMIONICH €CTECTBEHHO-HAYUIHOM
KapTUHBI MHUpPA, POJIM XUMHUH B MO3HAHUU SIBJICHUHN MPHUPOABI, B POPMUPOBAHUU MBILUICHUS M KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMUMOH s peIieHHs MPAaKTUYEeCKUX 3ajad U
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO M ITPUPOTHON CPE/IE;

BJIa/ICHUE CHCTEMOW XHMMHYECKHX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline MOHATHUS
(XMMUYECKHI JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEeKTPOHHbIE OPOUTATN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTb, 3JICKTPOOTPHLATENBLHOCTb, CTEIEHb OKHCJICHUS, XUMHUYECKas CBS3b
(xoBasieHTHasl, NOHHASA, METAJUITMYECcKas, BOJOPOJHAS), KPUCTAIUIMUECKAsl PEIIETKA, TUIIBI XUMHUYECKUX
peaxiuii, pacTBOp, SJIEKTPOJHUTHI, HEDIEKTPOIMUTHI, SJIEKTPOJIUTHYECKAs AMCCOLMALUSA, OKHUCIUTEINb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON PEAKLNHU, XUMHUUECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
3JIEKTPOIMTUYECKON TUCCoLMaluy, epuoaudeckuit 3akod . . MenneneeBa, 3aK0OH COXpaHEHHUS! MacChl
BEIIECTB, 3aKOH COXPAaHEHUS U MpEeBpallleHHs] SHEPrHH IpPHU XUMHUYECKHX PeakIUsiX), 3aKOHOMEpPHOCTH,
CUMBOJINYECKHUH S3bIK XUMHUH, MUPOBO33pPEHUECKUE 3HAHNUS, JIS)KAIIFE B OCHOBE MOHUMAaHUS IPUUYNHHOCTH
U CUCTEMHOCTH XMMHMYECKUX SIBICHUM, (PaKTOIOrMYecKre CBEJEHUS O CBONCTBAX, COCTABE, IIOIYYEHUH U
0e30macHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY U INPAKTUYECKOMH
JIeSITEIBHOCTH YEJIOBEKa;

c(OpPMHUPOBAHHOCTh yYMEHHH BBIBISITH XapaKTEpHbIC NPU3HAKK TOHATHH, YCTaHaBJIWBATh WX
B3aMMOCBSI3b, FCIIOJIb30BAaTh COOTBETCTBYIONIUE MTOHATHA TPY OMUCAHUHA HEOPTaHMYECKHUX BEIIECTB U WX
IIpEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHHH HCIIONB30BAaTh XMMHUYECKYI0 CUMBOJMKY JJIsI COCTaBJICHHS (OpMYII
BEIIECTB U ypaBHEHUI XUMUYECKUX peakiui, cucreMaruieckyto HomeHknarypy (IlUPAC) u TpuBnanbHbIe
HA3BaHUS OTHEIbHBIX HEOPTraHWMYECKUX BELIECTB (YrapHBIM Ta3, YIJIEKHUCIBIA Ta3, aMMHak, rameéHas
M3BECTh, HETAIlIEHas U3BECTh, MUThEBAs COAA, TUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh yMEHHH ONPEAENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHMHUYECKHX
3JIEMEHTOB B COEAMHEHHUSAX Pa3IMYHOTO COCTABAa, BHJ XMMUYECKOW CBA3M (KOBaJCHTHAs, HOHHAs,
METaJTMYecKasi, BOAOPOIHAs) B COCAMHEHHSAX, TUI KPUCTAJUTHUYECKON PEHIETKM KOHKPETHOTO BElIeCcTBa
(aTromHasi, MOJEKyJsIpHas, HMOHHAsA, METAJUIMYECKas), XapakTep Cpelasl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCAVMHEHNUN;



c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIMBATH MPHHAIKHOCTh HEOPTAaHUYECKHUX BEIIECTB IO HUX
COCTaBY K OMpENEIEHHOMY KIIacCy/TpyIe COeAMHEHUH (TPOCThIe BEIeCTBa — METAJIBI U HEMETAaJLTBI,
OKCH/JIbI, OCHOBaHUSI, KUCJIOTHI, aM()OTEPHBIC TUAPOKCHJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICT mepuoauueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHPOBATH €TI0 CHCTEMATH3NUPYIOIIYIO, OOBSICHUTENBHYIO W MTPOTHOCTHYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHWH XapaKTepu30BaTh D3JEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepumomuueckoit cuctembl xumudeckux snemeHtoB JI. M. Menneneesa,
UCTIONB3YS. TOHITUSA «S-, P-, J-DJIEKTPOHHBIC OPOUTATH», «IHEPrETHYECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB U UX COSIUHEHUH 110 IEPUOIaM U IpyIaM
[Tepuoauyeckoii cucteMbl XUMUYeCKUX AemMeHToB [I. 1. MeHeneesa;

c(OpMUPOBAHHOCT, YMEHUH XapaKTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHYECKHUE CBOWCTBA
HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKAATh CYIIECTBOBAHME TE€HETHYECKOU CBS3U
MEXIy HEOPTaHMIECKUMH BEIIECTBAMU C IIOMOIIBI0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKAX PEAKITUL;

c(hopMHUPOBAHHOCTH YMEHUS KIACCU(DUIIUPOBATh XUMUUECKHUE PEAKIIMH 110 PA3TUIHBIM MTPH3HAKAM
(ducny W CcOCTaBy pearvpyrolldX BEIIECTB, TEIUIOBOMY J(PQEKTy peakluu, U3MEHEHHIO CTereHel
OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYACTHIO KaTallU3aTopa);

c(hOpMUPOBAHHOCTh yYMEHHUH COCTAaBJISITh YPaBHEHUS pPEaKIUN pPAa3IMYHBIX THUIIOB, TOJHBIC U
COKpaIIEHHBIC YPaBHEHUsI PEaKIM HOHHOT'O OOMEHA, YUUTHIBAs YCIOBHUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT
JIO KOHIIA;

c(hOpMHUPOBAaHHOCTh YMEHHUI IPOBOAWTH PEAKINH, IMOATBEPKIAIOIINE KAa4eCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax HEOPraHUUECKHUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PaCKPHIBATh CYITHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIN
MOCPEICTBOM COCTABIIEHHS 3JIEKTPOHHOTO OajaHca 3THX peakinii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XWMHUYECKOH peakiuu OT
pa3nuyHBIX (DAKTOPOB; XapaKTep CMEINICHUS XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHUMOCTH OT BHEIIIHETO
BozzeiicTBud (npuniun Jle [llarense);

c(hopMHUPOBAHHOCTh, YMEHHM XapaKTEepHU30BaTh XHMHUYECKHE TIPOIECCHI, JISKAIHEe B OCHOBE
MPOMBIIIUIEHHOTO TIOYYSHHS CEPHOM KUCIOTHI, aMMHUaKa, a Tak:ke chOpMHUPOBAHHOCTH MPEICTABICHHN 00
0OIIMX HAYYHBIX MIPUHIUIIAX U YKOJOTHYECKUX MPOOIeMax XUMHUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH ITPOBOJAUTh BBIYMCICHHUS C UCIIOIB30BAHUEM ITOHATHS «MacCOBasi OJIs
BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHI Ta30B MPU XMMUYECKUX PEAKIUSAX, MACChl BEIIECTBA HIIH
00BEMa Tra30B MO0 W3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B
pEeaKIy BEMIeCTB, TeIIoBOTO 3¢ (eKkTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHWS MAacChl BEIIECTB,
MIpPEBpAILICHNUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIONATh MpaBWiIa TOJb30BAHUS XHMUYCCKOW TIOCYI0W U
nmabopaTOpHEIM O0OpPYIOBAaHMEM, a TAaKXKE IIPaBHJIa OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIFSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUIECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBAThH U BBHIMOIHATh XUMHUYECKUH SKCIIEPUMEHT (Pa3IosKEeHUE
MEPOKCHUAA BOAOPOIa B MPUCYTCTBUU KaTalnu3aTopa, ONpeaeieHUe Cpeabl pACTBOPOB BEUIECTB C MTOMOIIBIO
VHUBEPCAIBHOTO WHIWKATOPA, BIWSHHUE PA3IUIHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKON pEaKInw,
peaKIui HOHHOTO 00MEHa, KAYeCTBEHHBIC PEaKIIMU Ha CYJib(ar-, KapOoHAT- ¥ XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHUS, PEIlICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «Metamb» u «HeMeTalsl») B COOTBETCTBUU
C MIpaBUJIAMHU TEXHUKH O€30MMaCHOCTHU MPH OOPALIEHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM,
MPEJICTABJIATh PE3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (DOpME 3aliCH YPaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUPOBAThH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCT, yMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHYECKYI0  HH(MOpMAIHIO,
MOJIY4aeMYyI0 U3 Pa3HbIX UCTOYHUKOB (CPE/ICTBA MACCOBOM KOMMYHUKaIMK, IHTEPHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHHIA COOJIIOIaTh MpaBUiIa YKOJOTHYECKH IIeTIeCO00Pa3HOr0 MOBEACHUS B
OBITY U TPYHAOBOH AEATEIHHOCTH B IENISAX COXPAaHEHHS CBOETO 3IOPOBBS M OKPYKAMOIIEH MPHUPOTHON
Cpenbl, 0OCO3HABATh OMACHOCTh BO3ACHCTBUS HA YKUBBIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB, OHUMAs
cmbich nmokasatens [1JIK, moscHATh Ha mpuMepax crocoObl YMEHbBIIICHUS U TIPEOTBPAILCHUS HX BPEAHOTO
BO3JICUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIST 00y9aIoONUXCsl ¢ OTPAaHMYCHHBIMU BO3MOKHOCTSIMHU 37I0POBBS: YMEHUE IPUMCHSITH 3HAHUSI 00
OCHOBHBIX JIOCTYITHBIX METOZaX MO3HAHUS BEUIECTB U XUMHUUCCKHX SIBJICHUM;

JUTSI CITETIBIX U CITA0OBHIAIIMX OOYUYAIOIINXCS: YMEHHE HCIIOJIb30BaTh Pellbe(hHO-TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiiist s 3anucu XumMudeckux Gopmyi.
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Paznen 1. TeopeTuueckne 0CHOBBLI XHMHUHU



CtpoeHue aToMOB.
[lepuonuueckuii 3aK0H U

1.1  [lepuoauueckas cuctema 3
XUMHYECKUX JIEMEHTOB
J. 1. Menneneena
CrpoeHue BemiecTna.
1.2 4
Mmuoroo0pa3zre BEmecTB
1.3  Xumuueckue peakiuu 6 1 1
HUroro mo paznemy 13
Paznen 2. Heopranuveckasi XuMus
2.1 | Metamibt 6 1
2.2 | Hemeramusl 9 1 1
23 CB43b HEOPTraHUYECKUX U 2
' OpTraHUYECKUX BEIIECCTB
HUroro mo paznemy 17
Paznen 3. Xumus U sKM3Hb
3.1  Xumus u )Ku3Hb 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOTPAMME

MHOYPOUYHOE IINTAHUPOBAHHUE 10 KJIACC

KonuuecrBo
Nen/m  Tema ypoka 4acos Jara usydyenust
Bcero
1 [Ipenmer opranuyeckoii XUMHH, € BOSHUKHOBEHHUE, Pa3BUTHE U 1
3HaYEHHUE
2 Teopust ctpoeHus oprannueckux coenuHenuii A. M. bytneposa, 1
€€ OCHOBHBIE ITOJIOKECHUS
[IpencraBnenue o knaccupuKauy OPraHUYECKUX BELIECTB.
3 Homenxknarypa (cuctemarndeckas) U TpUBUAIbHbIE Ha3BaHUS 1
OpPTraHMYECKHX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHIECKUH Psilt 1
5 MerTaH ¥ 3TaH — MPOCTEHIINE TPEICTABUTEIH ATKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1
7 OTHIIeH 1 IPONMIIEH — MPOCTEHIINe MPEACTaBUTEIH AIKEHOB 1
8 [IpaxTnueckas padora Ne 1. «[loxydueHne sTuneHa v u3ydeHue 1
€r0 CBOWCTB»
9 Ankanuensl. byraguen-1,3 u metunOyranuen-1,3. [lomyuenue 1
CHUHTETHYECKOTO Kay4yKa M PE3UHBI
10 AJIKHMHBL: COCTaB B 0COOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHU 1
psaa. AueTwieH — NpocTelnii IpecTaBUTENb aJIKHHOB
11 Brruncnenus 1o ypaBHEHUIO XUMUYECKOW PeaKInu 1
12 ApeHsI: 6eH30J1 ¥ TONY0J. TOKCHYHOCTH apeHOB 1
13 'eneTnueckas CBS3b YrieBOAOPOAOB, IPUHALIEKALINX K 1
Pas3JIn4HBIM KJ1accam
14 [IpupoaHbIe UCTOUYHUKH YIIIEBOJOPOIOB: MPUPOAHBIN Ta3 U 1

MIOMTYTHBIE HE(PTAHBIE ra3bl, HehTh U MPOAYKTHI €€ TepepadoTKH



[IpuponHbIE NCTOYHUKH YTIIEBOIOPOIOB: PUPOIHBIN Ta3 U

15 nonyTHble He(TSHBIE ra3bl, HeQTh U MPOIYKTHI €€ MmepepadoTKU !

16 KonTtponsHas pabora 1o pasneny «YTIeBOI0POIBD) 1

17 IIpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJI ¥ STaHOJI. 1
Bonopoanas cBs3b

18 MHOroaToMHbIE CITUPTHI: STHIICHIITUKOIb U TITUIEPHH 1

19 <I)eHUOJI: CTpOEHHUE MOJIEKYJbI, (PU3NUECKUE U XUMUUECKHUE 1
CBOHCTBA, HPUMECHEHHE

20 Anpaerunsl: GopMambISTH] U alleTATbICTH . ATIETOH 1

21 OnHOOCHOBHBIE MPeeNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS 1
U YKCyCHas

22 [IpaxTrueckas pabora Ne 2. «CBoiicTBa pacTBOpa yKCYCHON 1
KHCJIOTBI»

23 CreapuHOBasi ¥ OJIEMHOBAsI KUCIIOTHI, KaK MPEICTABUTENN 1
BBICIIMX KapOOHOBBIX KHCIOT

o4 MI:IJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOLIEE 1
neiicTBue

o5 CroxxHbIe d3QHUPBI KaK POU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1
IMunposn3 cioxHbIX 3GuUpoB

26 Kupsr: rugponus, mpuMeHeHne, OHOJIOTHYECcKast pojb KHPOB 1

27 YrieBonbl: cocTaB, kiaccudukarus. Baxueitmme 1
MIPECTaBUTENH: TIII0K03a, (PPyKTO3a, caxaposa

28 Kpaxman u nemnono3a Kak NpUPOJHbIE TOIUMEPHI 1

29 Kontponbnas pabota no pazaeny «Kucnoponconep:xarmiue 1
OpPraHNYECKUE COESIMHEHMSDY

30 AMWHBI: METHIIAMUH W AaHWITHH 1

31 AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OPraHUYEeCKUE COCTUHEHUS, UX 1
Ouosornueckoe 3HaueHue. Ilentuast

32 benku Kak npupoAHbIe BBICOKOMOJIEKYJISPHbBIE COSTMHEHHS 1

33 OCHOBHBIE TTIOHATHUS] XUMHHU BBICOKOMOJIEKYIISIPHBIX COETMHEHUI 1

34 OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJICKYIISIPHBIX COSANHEHHH. 1
[ImacTMaccel, KayqyKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

IHOYPOUYHOE IINTAHUPOBAHUE XUMMUS 11 KIIACC
KonnuectBo

Nen/m  Tema ypoka 4yacoB Jara uzydenus

1 XUMUYECKHUH 2IeMEHT. ATOM. DJIEKTPOHHAS KOHPUTypaIus 1
aTOMOB
Ilepuoanueckuii 3axoH u Ilepuoandeckas cucteMa XUMHUYECKUX

2 anemeHToB /. 1. MeHaeneeBa, Ux CBSA3b C COBPEMEHHOU Teopueit 1
CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U

3 UX COEIMHEHMH IO TPYIIaM U IepruoiaM. 3HaueHue 1
MEPUOJNYECKOT0 3aKOHA M CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB
J.W. Menieneesa B pa3sBUTUU HAYKU

4 CrpoeHue BemiecTBa. XUMHYECKas CBSI3b, €€ BUIbL, MEXaHU3MbI 1
00pa3zoBaHusl KOBaJICHTHOH cBs3U. BonopoaHas cBsi3b

5 BaneHTHOCTB. DNEeKTPOOTpULATENBHOCTh. CTENIEHb OKUCICHUS. 1

BeH.IeCTBa MOJICKYJIAPHOTO U HEMOJIEKYJIIAPHOI'O CTPOCHUSA



IlonsTue o AUCIICPCHBIX CUCTEMAX. Hctunapie u KOJIJIOMIHBIC

6 pacTBOphl. MaccoBasi 10715l BeLIeCTBA B PacTBOPE .
Knaccudukamus v HOMEHKIIATypa HEOPTraHMYECKUX COCTUHEHHIA.

7 I'enernyeckast CBsI3b HEOPTaHUYECKUX BEIECTB, PA3TMIHBIX 1
KJIaCCOB
Kiraccudukariis XuMHIecKIX peakiinii B HEOPraHUIECKOW U

8 OpraHHYecKol XMMHHU. 3aKOH COXPaHEHHs MacChl BEIIECTB; 3aKOH 1
COXPAHEHUS U MPEBPAIICHHUS YHEPTHH MTPH XUMHUYECKUX PEAKIUIX

9 Ckopocts peakiun. OOpaTUMbIe peakIuu. X UMHYECKOE 1
paBHOBecHe

10 IIpakTuueckas pa60Tel Ne 1. «Brustaue pa3nuyHbIX PakTOpoB Ha 1
CKOPOCTh XMMHUYECKOHN PEaKIIHI»
OnexTponutudeckas auccoruanud. [lorsaTue o BomopogHoM

11 niokazarene (PH) pactBopa. Peaknmu nonHoro oomena. ['maponms 1
OpPraHUYECKUX U HEOPTaHMYECKUX BEIIECTB

12 OKHCIUTENHHO-BOCCTAHOBUTEIBHbIE peaKLu. [NonsiTne 06 1
AIEKTPOITU3E PACIUIABOB U PACTBOPOB COJICH

13 KonrponbeHas pabota o pazaeny «TeopeTrHueckiue OCHOBBI 1
XUMUIDY
Mertamnsl, ux nonoxenue B [lepuonuueckoit cucreme

14 XUMHYecKux 3nmemMeHToB 1. 1. MenaeneeBa u 0cOOCHHOCTH 1
cTpoeHus aroMoB. OO0Iue GU3NIECKe CBONCTBA METAIIOB

15 CraBsl METAJUIOB. DIEKTPOXUMHUYECKUN PSIIT HAPSKSHUN 1
METaJIIOB

16 XUMHYECKHE CBOWCTBA BAXKHEHUIITUX METAIUIOB (HATPHIA, KaJIUH, 1
KaJbIIU{, MarHUM, alTFOMUHNN) U UX COCAMHEHUN

17 XUMUYECKHE CBOMCTBA XpOMa, ME/IX U MIX COEAMHEHUHN 1

18 XUMUYECKHE CBOMCTBA IUHKA, JKeJIe3a U UX COCTUHCHUN 1

19 [Ipaktuueckas padota Ne 2. "Pemenne skciepuMeHTaIbHBIX 1
3amad mo reme «MeTamisn"
Hemeraniel, nx nonoxenne B [lepuomudeckoii cucreme

20 xuMudeckux daemenToB . Y. MenneneeBa 1 0COOEHHOCTH 1
CTPOEHHSI aTOMOB

21 OusnyecKre CBONCTBa HEMETAIIOB. AJUTOTPOIIHS HEMETAIIOB 1
(Ha mpuMepe KUCIIopoa, cepsl, hocdopa u yrieposa)

22 XWMUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX COCTUHEHHN 1

23 XuMHYEeCKHEe CBOHCTBA a30Ta, (pocdopa 1 ux coeAnHEeHUH 1

24 XUMUYECKHE CBOICTBA yriepoia, KPeMHHUS U UX COEAMHEHUI 1

25 [IpuMeHeHne BaxKHEHIIIMX HEMETAIJIOB U UX COSTUHEHUN 1
O0600menne u cucTeMaTH3aIus 3HaHUi 1Mo Teme «Hemetamiby.

26 BorurcieHust o ypaBHEHUAM XUMUYECKUX PEaKIUi U 1
TEPMOXHUMUYECKHE PACUETHI

27 IIpaxTrueckas Pa60Ta Ne 3. «Perenne skcriepuMEHTAITBHBIX 1
3axay no teme "Hemeramier"»

28 KonTponbHas padora o Temam «Metamnsi» u «Hemetamsny 1

29 Heoprannueckue n opranndeckue KUciaoTel. Heopranndeckue u 1
OpraHWYecKHe OCHOBaHUS

30 AMdoTepHbIe HEOPraHUYECKUE U OPTaHHYECKHE COSTNHEHNSI. 1

I'enernueckas CBSI3b HCOPraHNYCCKUX U OPraHNvYCCKUX BCUICCTB



31

32

33
34

Pone xumun B o0ecrieueHHH IKOIOTUIECKOH, JHEPreTHIECKOH 1
MUILEBON 0€30IaCHOCTH, Pa3BUTHH MEIULIMHBI

[IpencraBnenus 00 0OMIMX HAYIHBIX TPUHITUIAX
MIPOMBINICHHOTO TOTyYeHUs] BXKHEHIIINX BEIEeCTB

Yenosek B MHPE BCUICCTB U MaTCpUajioB

Xumus u 310POBLC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34



YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI51 YYEHUKA

Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos U.I'., CnankoB C.A., AKHoHepHOE 00IIECTBO
«M3narensctBO «lIpocBenienune»,2021 r
Xumus, 11 knace/ T'abpuensn O.C., Octpoymor W.I'., Cnankos C.A., AKIHOHEpHOE 00IIECTBO
«M3narensctBo «lIpocBemenne»,2021r.

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIS

Xumusi(6a30BbIil ypoBeHb). Peannzanus o0pa3oBaHus: METOUYECKOE IIOCOOUE [Tl YIUTEIs /
Kasepuna A. A., Ilnuyruna I'.B.; nox pen.I'. B. [Inuyrunoit. M. : ®I'BHY «UHcTuTyT cTpaTeruu
pasButus oopazosanus PAOy», 2022 81 c.:u.

IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
https://edsoo.ru/rabochie-programmy



https://edsoo.ru/rabochie-programmy

